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Description
Technical Field

[0001] The disclosure relates to an autonomous driv-
ing apparatus and a controlling method thereof, and, for
example, to a method for setting an optimal driving route
based on various information such as destination infor-
mation, traffic information, road information, user driving
history, etc. and a method for driving a vehicle depending
on a driving habit of a user.

[0002] The present disclosure also relates to an artifi-
cial intelligence (Al) system that simulates functions,
such as recognition and judgment, of a human brain using
a machine learning algorithm and its application.

Background Art

[0003] An artificial intelligence (A1) system may refer
to a system which implements human-level intelligence,
in which the machine trains itself, judges and becomes
smart, unlike a conventional rule-based smart system.
The more the artificial intelligence system is used, the
higher the recognition rate and the better understanding
of user preference. Therefore, the conventional rule-
based smart system is replaced with a deep-learning
based artificial intelligence system.

[0004] The artificial intelligence technology includes
machine learning (e.g., deep-learning) and element tech-
nologies that use the machine learning.

[0005] Machine learning may refer to an algorithm
technology that classifies/trains the characteristics of in-
put data by itself. The element technology may refer to
atechnology thatuses a machinelearning algorithm such
as deep-learning and includes linguistic understanding,
visual understanding, reasoning/prediction, knowledge
representation, motion control, etc.

[0006] The artificialintelligence technology may be ap-
plied to various fields, examples of which are described
below. Linguistic understanding may refer to a technol-
ogy for recognizing and applying/processing human lan-
guage/characters, including natural language process-
ing, machine translation, dialogue system, query re-
sponse, speech recognition/synthesis, and the like. Vis-
ual comprehension may refer to a technology for recog-
nizing and processing an object as if it was perceived by
human being, including object recognition, object track-
ing, image search, human recognition, scene under-
standing, spatial understanding, image enhancement,
etc. Inference prediction may refer to a technology for
judging, logically inferring and predicting information, in-
cluding knowledge/probability based reasoning, optimi-
zation prediction, preference base planning, and recom-
mendation. Knowledge representation may refer to a
technology for automating human experience informa-
tion into knowledge data, including knowledge building
(data generation/classification) and knowledge manage-
ment (data utilization). The motion control may refer to a
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technology for controlling the autonomous travel of a ve-
hicle and the motion of a robot, including motion control
(navigation, crash and traveling), operation control (be-
havior control), and the like.

[0007] US 2016/026182 A1 discloses a control system
for autonomous driving based on user history.

[0008] Recently, various autonomous driving algo-
rithms exist for usability. An autonomous driving appa-
ratus to which the above-described autonomous driving
algorithm is applied determines an optimal route from
departure to destination, and drives a vehicle along the
determined optimal route. For example, a conventional
autonomous driving apparatus may not consider adriving
route easy for a user, but may drive an optimally deter-
mined driving route. However, there is a problem that the
above-described autonomous driving algorithm may not
reflect a driving route preferred by a user.

Disclosure of Invention
Technical Problem

[0009] An aspect of the example embodiments relates
to an autonomous driving apparatus reflecting a user-
preferred path and a driving habit of a user, and a con-
trolling method thereof.

Solution to Problem

[0010] The invention is directed to a method for con-
trolling an autonomous driving apparatus of a vehicle ac-
cording to claim 1 and to an autonomous driving appa-
ratus of a vehicle according to claim 9.

[0011] The method may further include based on a
driving route being changed based on the user com-
mand, updating the driving history of the user based on
information on the changed driving route.

[0012] The determining may include obtaining at least
one first driving route to the destination based on the
destination information and the traffic information provid-
ed to a trained first model, obtaining a second driving
route based on the destination information and the driving
history of the user provided to a trained second model,
and determining a driving route to the destination based
on one of the atleastone first driving route and the second
driving route.

[0013] The method may further include displaying a Ul
including a message that the determined driving route is
not preferred by the user based on the determined driving
route not being the second driving route.

[0014] The method may further include displaying a Ul
including information on the first driving route and the
second driving route, and determining one of the first
driving route and the second driving route as a driving
route to the destination based on a user input received
through the UL.

[0015] The first driving route may be one of a minimum
time driving route, a shortest distance driving route, and
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a least cost driving route from departure to destination,
and wherein the second driving route is a driving route
preferred by the user.

[0016] The driving history may further include a pre-
ferred route of the user, a non-preferred route of the user,
driving speed information of the vehicle, and lane change
information.

[0017] The method may further include obtaining a
driving habit of the user based on the driving history of
the user provided to the model trained through the artifi-
cial intelligence algorithm, wherein the performing com-
prises performing autonomous driving based on the ob-
tained driving habit.

[0018] The processor may be further configured to,
based on a driving route being changed according to the
user command, update the driving history of the user
based on information on the changed driving route, and
store the updated driving history in the memory.

[0019] The processor may be further configured to ob-
tain atleast one first driving route to the destination based
on the destination information and the traffic information
provided to a trained first model, to obtain a second driv-
ing route based on the destination information and the
driving history of the user provided to a trained second
model, and to determine a driving route to the destination
based on one of the at least one first driving route and
the second driving route.

[0020] The apparatus may further include a display,
wherein the processor is further configured to, based on
the determined driving route not being the second driving
route, control the display to display a Ul including a mes-
sage that the determined driving route is not preferred
by the user.

[0021] The apparatus may further include a display,
wherein the processor is further configured to control the
display to display a Ul including information on the first
driving route and the second driving route and determine
one of the first driving route and the second driving route
as the driving route to the destination based on a user
input received through the UL.

[0022] The firstdriving route may be one of a minimum
time driving route, a shortest distance driving route, and
a least cost driving route from departure to destination,
and wherein the second driving route is a driving route
preferred by the user.

[0023] The driving history may further include a pre-
ferred route of the user, a non-preferred route of the user,
driving speed information of the vehicle, and lane change
information.

[0024] The processor may be further configured to ob-
tain a driving habit of the user based on the driving history
of the user provided to the model trained through the
artificial intelligence algorithm, and to perform autono-
mous driving based on the obtained driving habit.

Advantageous Effects of Invention

[0025] According to the above-described various ex-
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ample embodiments, an autonomous driving apparatus
trains a driving route preferred by a user and a driving
habit of the user thereby to provide a driving route desired
by the user.

Brief Description of Drawings

[0026] The above and other aspects, features and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following detailed
description, taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is a diagram illustrating an example method
for setting a route of a vehicle according to an em-
bodiment of the present disclosure;

FIG.2is ablock diagram illustrating an example con-
figuration of an autonomous driving apparatus ac-
cording to an embodiment of the present disclosure;
FIG.3isablock diagram illustrating an example con-
figuration of an autonomous driving apparatus ac-
cording to an embodiment of the present disclosure;
FIG. 4A is a diagram illustrating an example driving
route setting method according to an embodiment
of the present disclosure;

FIG. 4B is a diagram illustrating an example driving
route setting method according to an embodiment
of the present disclosure;

FIG. 4C is a diagram illustrating an example driving
route setting method according to an embodiment
of the present disclosure;

FIG. 5A is a diagram illustrating an example method
for changing a driving route based on a user com-
mand being received while driving according to an
embodiment of the present disclosure;

FIG. 5B is a diagram illustrating an example method
for changing a driving route based on a user com-
mand being received while driving according to an
embodiment of the present disclosure;

FIG. 6A is a diagram illustrating an example method
for changing a driving route when an abnormal situ-
ation occurs while driving according to an embodi-
ment of the present disclosure;

FIGS. 6Bis a diagramiillustrating an example method
for changing a driving route when an abnormal situ-
ation occurs while driving according to an embodi-
ment of the present disclosure;

FIG. 7A is a diagram illustrating an example method
of an autonomous driving apparatus for driving a ve-
hicle reflecting a driving habit of a user according to
an embodiment of the present disclosure;

FIG. 7B is a diagram illustrating an example method
of an autonomous driving apparatus for driving a ve-
hicle by reflecting a driving habit of a user according
to an embodiment of the present disclosure;

FIG. 8 is a block diagram illustrating an example
method for determining a driving route to destination
or a driving habit through a data recognition model
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after generating a data recognition model using a
learning algorithm according to an embodiment of
the present disclosure;

FIG. 9 is a block diagram illustrating an example
method for determining a driving route to destination
or a driving habit through a data recognition model
after generating a data recognition model using a
learning algorithm according to an embodiment of
the present disclosure.

FIG. 10 is a block diagram illustrating an example
method for determining a driving route to destination
or a driving habit through a data recognition model
after generating a data recognition model using a
learning algorithm according to an embodiment of
the present disclosure.

FIG. 11 is a diagram illustrating an example method
for determining a driving route to destination or a
driving habit through a data recognition model after
generating a data recognition model using a learning
algorithm according to an embodiment of the present
disclosure; and

FIG. 12is a flowchartillustrating an example method
for controlling an autonomous driving apparatus ac-
cording to an embodiment of the present disclosure.

Best Mode for Carrying out the Invention

[0027] The terms used in this disclosure will be briefly
described, and the present disclosure will be described
in greater detail below.

[0028] Thetermsusedin thisdisclosure includingtech-
nical and scientific terms have the same meanings as
would be generally understood by those skilled in the
related art. However, these terms may vary depending
on the intentions of the person skilled in the art, legal or
technical interpretation, and the emergence of new tech-
nologies. In addition, some terms may be arbitrarily se-
lected. These terms may be understood based on the
meaning defined herein and, unless otherwise specified,
may be understood based on the entire contents of this
disclosure and common technical knowledge in the art.
[0029] The disclosure is not limited to any particular
example embodiment disclosed below and may be im-
plemented in various forms and the scope of the disclo-
sure is not limited to the following example embodiments.
In the following description, the configuration which is
publicly known but irrelevant to the gist of the present
disclosure may be omitted.

[0030] The terms such as "first," "second," and so on
may be used to describe a variety of elements, but the
elements should not be limited by these terms. The terms
are used simply to distinguish one element from other
elements.

[0031] The singular expression also includes the plural
meaning so long as it does not conflict with the context.
In this disclosure, terms such as ’include’ and 'have/has’
should be understood as designating that there are such
features, numbers, operations, elements, components
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and/or any combination thereof in the disclosure, not to
exclude the existence or possibility of adding one or more
of other features, numbers, operations, elements, com-
ponents or a combination thereof.

[0032] Inanexample embodiment,’a module’, 'a unit’,
or'a part’ perform at least one function or operation, and
may be realized, for example, and without limitation, as
hardware, such as a processor, integrated circuit, or the
like, software that is executed by a processor, or any
combination thereof. In addition, a plurality of ’'modules’,
a plurality of 'units’, or a plurality of ’parts’ may be inte-
grated into at least one module or chip and may be real-
ized as atleast one processor exceptfor’'modules’, 'units’
or 'parts’ that should be realized in a specific hardware.
[0033] Hereinafter, various example embodiments of
the present disclosure will be described in greater detail
with reference to the accompanying drawings. However,
the present disclosure may be embodied in many differ-
ent forms and is not limited to the example embodiments
described herein. In order to clearly illustrate the present
disclosure in the drawings, some of the elements that are
not essential to the complete understanding of the dis-
closure may be omitted for clarity, and like reference nu-
merals refer to like elements throughout the disclosure.
[0034] Meanwhile, accordingtothe presentdisclosure,
an autonomous driving apparatus may refer, forexample,
to an apparatus capable of automatically driving. The au-
tonomous driving apparatus may be embodied as a ve-
hicle, but is not limited thereto. The present disclosure
may be embodied as various means of transportation
such as, for example, and without limitation, a two-
wheeled vehicle, a robot, a flight vehicle, and the like, or
an additional electronic device for controlling a vehicle,
arobot, a flight vehicle, or the like. For ease of explana-
tion, it will be assumed that the autonomous driving ap-
paratus isembodied as a separate autonomous electron-
ic device capable of controlling the vehicle.

[0035] FIG. 1 is a diagram illustrating an example
method for setting a route of a vehicle according to an
embodiment of the present disclosure.

[0036] Referring to FIG. 1, a vehicle 10 may obtain a
driving route from departure to destination by obtaining
departure and destination information. For example, an
autonomous driving apparatus 100 (e.g., referring to
FIGS. 2 and 3) included in the vehicle 10 may determine
a driving route to destination based on various informa-
tion such as, for example, and without limitation, desti-
nation information, user driving history, traffic informa-
tion, pre-stored map information, state information of the
vehicle 10, state information of the surroundings of the
vehicle 10, or the like. The driving history of the user may
refer, for example, to all information when the vehicle 10
is directly driven by a user, and may not include informa-
tion in a vehicle’s autonomous driving state. Forexample,
the driving history may include various information such
as, for example, and without limitation, information on all
routes from departure to destination, driving speed infor-
mation of the vehicle 10, lane change information of the
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vehicle 10, surrounding information of the vehicle 10,
weather information, time information, or the like.
[0037] Referring to FIG. 1, the autonomous driving ap-
paratus 100 (see, e.g., FIGS. 2 and 3) may obtain a plu-
rality of driving routes using various information. As an
example, the autonomous driving apparatus 100 may ob-
tain a first driving route 100-1 and a second driving route
100-2. The first driving route may be a shortest driving
route from departure to destination, and the second driv-
ing route may be a user-preferred driving route from de-
parture to destination.

[0038] The autonomous driving apparatus 100 may,
for example, set one of the plurality of obtained driving
routes as a driving route. The driving route may, for ex-
ample, be obtained based on various information such,
for example, and without limitation, as destination infor-
mation, user’s driving history, traffic information, pre-
stored map information, state information of the vehicle
10, state information of the surroundings of the vehicle
10, or the like, provided to a model trained through an
artificial intelligence algorithm as input data.

[0039] Accordingto theinvention, an ,based on a user
command for changing a driving route being input while
driving along a driving route of the vehicle 10, the auton-
omous driving apparatus 100 obtains a new driving route
based on, forexample, and without limitation, information
on a driving route change corresponding to a user com-
mand, destination information, driving history, traffic in-
formation, or the like, provided to a model trained through
an artificial intelligence algorithm.

[0040] The driving route is obtained based on the var-
ious input data provided to a model trained by an artificial
intelligence algorithm. For example, the autonomous
driving apparatus 100 may obtain at least one first driving
route to destination based on destination information and
traffic information to the trained first model. The first driv-
ing route may, for example, and without limitation, be one
of a minimum time driving route, a shortest distance driv-
ing route, and a minimum cost driving route. In addition,
the autonomous driving apparatus 100 may obtain a sec-
ond driving route based on, for example, and without lim-
itation, the destination information and the user’s driving
history provided to the trained second model. The second
driving route may, for example, be a driving route usually
preferred by a user.

[0041] Theautonomousdriving apparatus 100 may se-
lect a driving route suitable for a user from between the
obtained first and second driving routes to provide. For
example, the autonomous driving apparatus 100 may de-
termine one of the first driving route and the second driv-
ing route based, for example, and without limitation, on
traffic information, time information for driving, present
time information, or the like.

[0042] FIG.2isablockdiagramillustratingan example
configuration of an autonomous driving apparatus ac-
cording to an embodiment of the present disclosure.
[0043] Referring to FIG. 2, an autonomous driving ap-
paratus 100 may include a communicator (e.g., including
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communication circuitry) 110, a memory 120, and a proc-
essor (e.g., including processing circuitry) 130.

[0044] The communicator 110 may include various
communication circuitry and may perform communica-
tion with an external apparatus. For example, and without
limitation, the autonomous driving apparatus 100 may
receive destination information and traffic information for
setting a route through the communicator 110.

[0045] The memory 120 may store various datarelated
to the autonomous driving apparatus 100. For example,
the memory 120 may store user’s driving history and map
information. The memory 120 may store an artificial in-
telligence model for driving route setting.

[0046] The processor 130 may include various
processing circuitry and control the overall operations of
the autonomous driving apparatus 100. For example, the
processor 130 may provide, for example, and without
limitation, destination information, driving history, and
traffic information to a model trained through an artificial
intelligence algorithm as input data to determine a driving
route to destination, and control the vehicle 10 to perform
autonomous driving based on the determined driving
route.

[0047] Asdescribed above, while the vehicle 10 drives
along the determined driving route, based on a user com-
mand for changing a driving route being input, the proc-
essor 130 may provide information on, for example, and
without limitation, a driving route change corresponding
tothe user command, destination information, driving his-
tory, traffic information, or the like, to the trained model
and determine a new driving route.

[0048] When a driving route is changed based on the
user command, the processor 130 may update user’s
driving history based on information on the changed driv-
ing route and store the updated driving history in the
memory 120. The information on the updated driving
route may be reflected when a driving route is set later.
When a user command is a command to bypass a spe-
cific route, the autonomous driving apparatus 100 may
determine a driving route except for the specific route to
bypass requested by a user when a driving route is set
later. For example, when a user command is "bypass the
Gangnamdaero", the autonomous driving apparatus 100
may update information that the user does not prefer the
Gangnamdaero, and when there is a driving route via the
Gangnamdaero, may provide a driving route bypassing
the Gangnamdaero to the user.

[0049] The driving route may be obtained by inputting
(providing) the various input data to the model trained by
the artificial intelligence algorithm. As described above,
the processor 130 may obtain at least one driving route
to destination by inputting (providing) destination infor-
mation and traffic information to the trained first model,
and may obtain a second driving route by inputting (pro-
viding) destination information and user’s driving history
to the trained second model.

[0050] Theautonomousdriving apparatus 100 may se-
lect a driving route suitable for a user from between the
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obtained first and second driving routes. The autono-
mous driving apparatus 100 may determine one of the
first driving route and the second driving route based, for
example, and without limitation, on traffic information,
time information for driving, present time information, or
the like.

[0051] The processor 130 may obtain a driving habit
of a user by inputting (providing) road information and
user’s driving history to the model trained by the artificial
intelligence algorithm, and control the vehicle 10 to per-
form autonomous driving based on the obtained driving
habit. For example, when the user has driving habits of,
for example, and without limitation, changing a lane after
traffic light is changed, user preferred driving speed, the
strength/number of times the user presses a brake, pref-
erence to the firstlane, or the like, the processor 130 may
obtain a user driving habit based on the user driving his-
tory, and control the vehicle 10 based on the user driving
habit.

[0052] FIG. 3isablockdiagramillustratingan example
configuration of an autonomous driving apparatus 100
according to an embodiment of the present disclosure.
[0053] Referring to FIG. 3, an autonomous driving ap-
paratus 100 may include a communicator (e.g., including
communication circuitry) 110, a memory 120, a proces-
sor (e.g., including processing circuitry) 130, a display
140, an input unit (e.g., including input circuitry) 150, an
audio processor (e.g., including audio processing circuit-
ry) 160, an audio output unit (e.g., including audio output
circuitry) 170, and a sensor 180. However, the present
disclosure is not limited thereto, some configurations
could be added to or omitted from the autonomous driving
apparatus 100 as needed.

[0054] The communicator 110 may include various
communication circuitry and may perform communica-
tion with an external apparatus. The communicator 110
may include various communication circuitry included in
various communication chips, such as, for example, and
without limitation, a Wi-Fi chip 111, a Bluetooth chip 112,
a wireless communication chip 113, an NFC chip 114, or
the like. For example, the Wi-Fi chip 111, the Bluetooth
chip 112, and the NFC chip 114 may perform communi-
cation using the LAN method, the Wi-Fi method, the Blue-
tooth method, and the NFC method, respectively. When
the Wi-Fi chip 111 or the Bluetooth chip 112 is used,
various connectivity information such as an SSID and a
session key may be transmitted and received first, com-
munication connection may be established based on the
connectivity information, and various information may be
transmitted and received based thereon. The wireless
communication chip 113 may refer, for example, to a chip
that performs communication according to various com-
munication standards such as IEEE, ZigBee, 3rd Gen-
eration (3G), 3rd Generation Partnership Project (3GPP),
Long Term Evolution (LTE), or the like. The communica-
tor 110 may use a wired communication method includ-
ing, for example, and without limitation, at least one of a
universal serial bus (USB), a high definition multimedia
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interface (HDMI), a recommended standard 232 (RS-
232), apower line communication or a plain old telephone
service (POTS), or the like.

[0055] The communicator 110 may receive destination
information and traffic information for route setting, but
the present disclosure is not limited thereto. When the
communicator 110 performs communication with an ex-
ternal server, the external server may perform various
functions of the processor 130, and transmit the per-
formed functions through communicator 110. For exam-
ple, the communicator 110 may receive driving route in-
formation generated by the external server.

[0056] The memory 120 may store commands or data
relating to at least one other element of the autonomous
driving apparatus 100. For an example embodiment, the
memory 120 may include, for example, and without lim-
itation, middleware, application programming interface
(API) and/or application program (or application), or the
like. At least part of kernel, middleware, or APl may be
referred to as an operation system. The kernel, for ex-
ample, controls or manages system resources used for
executing operations of functions embodied in other pro-
grams. In addition, the kernel may access individual con-
stituent element of the autonomous driving apparatus
100 in the middleware, the API, or the application pro-
gram and provide an interface to control or manage the
system resources.

[0057] The middleware, for example, may perform an
intermediary function so that the API or the application
program may communicate with the kernel to exchange
data. In addition, the middleware may process at least
one or more task requests received from the application
program according to the priority. For example, the mid-
dleware may give the priority for using the system re-
sources of the autonomous driving apparatus 100 to the
application programs, and process the at least one or
more task requests. The API may an interface for an ap-
plication to control the functions provided by the kernel
or the middleware, for example, at least one interface or
function (e.g., command) for file control, window control,
image processing, or text control.

[0058] In addition, the memory 120 may include, for
example, at least one of an internal memory and an ex-
ternal memory. The internal memory may be, for exam-
ple, and without limitation, a volatile memory (e.g.,
DRAM, SRAM, or SDRAM), a nonvolatile memory (e.g.,
an OTPROM, a PROM, an EPROM, an EEPROM, a
mask ROM, a flash ROM, a flash memory, a hard drive,
a solid state drive (SSD)), or the like. The external mem-
ory may be a flash drive, for example, and without limi-
tation, a compact flash (CF), a secure digital (SD), a mi-
cro-SD, a mini-SD, an extreme digital (xD), a multi-media
card (MMC), a memory stick, or the like. The external
memory may be functionally or physically connected to
the autonomous driving apparatus 100 via various inter-
faces.

[0059] The display 140 may output various informa-
tion. For example, the display 140 may display the de-
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termined driving route. For another example, the display
140, when the determined driving route is not a driving
route preferred by a user, may display a Ul including a
message that the determined driving route is nota driving
route preferred by a user. For another example, the dis-
play 140 may display a Ul including a first driving route
determined by a first model, and a second driving route
determined by a second model.

[0060] The display 140 for providing various informa-
tion may be implemented in various types or sizes of
display panels. For example, and without limitation, the
display panel may be embodied with a liquid crystal dis-
play (LCD), an organic light emitting diode (OLED), an
active matrix organic light-emitting diode (AM-OLED), a
liquid crystal on silicon (LcoS), digital light processing
(DLP), or the like. The display 140 may be combined with
at least one of a front surface region, a side surface re-
gion, and a rear surface region of the autonomous driving
apparatus 100 in the form of a flexible display.

[0061] The input unit 150 may include various input
circuitry and may receive a user command. The input
unit 150 may include various input circuitry, such as, for
example, and without limitation, a touch panel 151, a mi-
crophone 152, a key 153, or the like.

[0062] Thetouchpanel 151 maybe configured by com-
bining the display 140 with a touch sensor (not shown),
and the touch sensor may use, for example, and without
limitation, at least one of an electrostatic type, a pressure
sensitive type, an infrared type, an ultrasonic type, or the
like. The touch screen may include a display function as
well as a sensing function of a touch input position, a
touch area and a touch input pressure. In addition, the
touch screen may include sensing functions of not only
a real-touch but also a proximity touch.

[0063] The microphone 152 may be configured to re-
ceive a user voice. The microphone 152 may receive
sound signals from external sources and generate elec-
trical voice information. The microphone 152 may use
various noise elimination algorithms for removing noise
generated by receiving the external sound signals. The
microphone 152 may include, for example, and without
limitation, at least one of a built-in microphone, an exter-
nal microphone, or the like. The key 153 may include, for
example, and without limitation, a physical button, an op-
tical key, a keypad, or the like.

[0064] The input unit 150 may receive external com-
mands from various configurations and transmit the com-
mands to the processor 140. The processor 140 may
control the autonomous driving apparatus 100 by gener-
ating control signals corresponding to the received in-
puts.

[0065] The audio processor 160 may include various
audio processing circuitry and/or program elements and
perform processing of audio data. The audio processor
160 may perform various processing, for example, and
without limitation, decoding, amplifying, noise filtering, or
the like. The audio data processed by the audio processor
160 may be output to the audio output unit 170.
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[0066] The audio output unit 170 may include various
audio output circuitry and may output various alarming
sounds or voice messages in addition to various audio
data processed by the audio processor 160 based on
various processes such as, for example, and without lim-
itation, decoding, amplifying, noise filtering, or the like.
The audio output unit 170 may be embodied, forexample,
as a speaker, but is not limited thereto, and may be em-
bodied, for example, as an output terminal that could out-
put audio data, but is not limited thereto.

[0067] The sensor 180 may be configured to sense
various information in the vicinity of the autonomous driv-
ing apparatus 100. The sensor 100 may obtain various
sensing information for determining the driving status of
the vehicle 10. The sensing information may include, for
example, and without limitation, the state information of
the vehicle 10, the state information on road on which
the vehicle 10 drives, weather information, or the like.
[0068] The sensor 180 may include various sensors
such as, for example, and without limitation, an acceler-
ation sensor, a gyro sensor, a proximity sensor, a tem-
perature and air quality sensor, an airbag sensor, a tire
air pressure sensor, a camera, a geomagnetic sensor, a
shock sensor, or the like. The acceleration sensor may
be a sensor that measures the acceleration or impact
strength of the moving vehicle 10. The gyroscope sensor
may recognize the six-axis direction by rotating the ex-
isting acceleration sensor and help to recognize more
detailed and precise motion. The proximity sensor may
be a sensor for detecting the proximity of a vehicle 20 in
the vicinity of the vehicle 10 on the basis of the driving
vehicle 10. The temperature and air quality sensor meas-
ures the temperature and the concentration of carbon
dioxide (CO2) in the vehicle 10. The airbag sensor may
be a sensor for detecting whether the airbag is operated
to protect the driver’s body from a car crash of the vehicle
10, and the tire air pressure sensor may be a sensor for
measuring and sensing the supply pressure state of the
tire of the vehicle 10. The camera may be a sensor for
photographing a driver who gets in the vehicle 10. The
geomagnetism sensor may be a sensor for detecting the
position of the vehicle 10. The gravity sensor may be a
sensor for detecting the direction of the vehicle 10 by
sensing in which direction gravity acts, and the lane de-
parture detection sensor may be a sensor for detecting
whether the driving vehicle 10 is normally driving without
leaving the lane. The impact sensor may be a sensor for
detecting the impact strength of the vehicle. The opera-
tion of the airbag can be determined depending on the
impact strength detected by the impact sensor.

[0069] The processor 130 may include various
processing circuitry and control the overall operations of
the autonomous driving apparatus 100 using the various
programs stored in the memory 120.

[0070] The processor 130 may include, for example,
and without limitation, a ROM 132, a RAM 131, a CPU
134, a graphic processing unit (GPU) 133, first to nth
interfaces 135-1 to 135-n, and a bus 136. The RAM 131,
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the ROM 132, the CPU 134, the graphic processing unit
(GPU) 133, and the first to nth interfaces 135-1 to 135-
n may be connected to one another via the bus 136.
[0071] The RAM 131 may store an operation system
(O/S) and an application program. For example, when
the autonomous driving apparatus 100 is booted, the O/S
may be stored in the RAM 131, and various application
data selected by the user may be stored in the RAM 131.
[0072] A command set, etc. for system botting may be
stored in the ROM 132. When a turn-on command is input
and power is supplied, the CPU 134 may copy the O/S
stored in the memory 110 to the RAM 131 according to
the command stored in the ROM 132, execute the O/S
and perform system booting. When the booting is com-
pleted, the CPU 134 may copy various application pro-
grams stored in the memory 120 to the RAM 131, execute
the application programs copied to the RAM 131, and
perform various operations.

[0073] The graphic processor 133 may generate a
screen including various objects such as icons, images,
texts, etc. using a calculation unit (not shown) and a ren-
dering unit (not shown). The calculation unit may calcu-
late attribute values such as coordinate values, shapes,
sizes, colors, etc. of the objects according to the layout
of the screen using the control command received from
the input unit 150. The rendering unit may generate
screens of various layouts including objects based on
the attribute values calculated by the calculation unit. The
screen generated by the rendering unit may be displayed
in a display region of the display 140.

[0074] The CPU 134 may access the memory 120 and
perform booting using the O/S stored in the memory 120.
The CPU 134 may perform various operations using var-
ious program, contents, data, etc. stored in the memory
120.

[0075] The first to nth interfaces 135-1 to 135-n may
be connected to various constituent elements described
above. One of the first to nth interfaces 135-1 to 135-n
may be a network interface connected to an external de-
vice through a network.

[0076] Hereinafter, various example embodiments of
the present disclosure will be described in greater detail
below with reference to FIGS. 4A to 7B.

[0077] FIGS. 4A, 4B and 4C are diagrams illustrating
an example driving route setting method according to an
embodiment of the present disclosure.

[0078] Referring to FIG. 4A, an autonomous driving
apparatus 100 may display a Ul providing the obtained
various driving routes through an artificial intelligence al-
gorithm. For example, the autonomous driving apparatus
100 may display icons for selecting, for example, and
without limitation, a minimum time driving route, a short-
est distance driving route, a user- preferred route, or the
like. The minimum tine and the shortest distance driving
route may, for example, be a route obtained based on
destination information and traffic information provided
to the trained first model, and the user-preferred route
may, forexample, be a driving route based on destination
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information, traffic information and user driving history
provided to the trained second model.

[0079] The autonomous driving apparatus 100 may
display a drivable driving route list as illustrated, for ex-
ample, in FIG. 4B. For example, the autonomous driving
apparatus 100 may display a route including a driving
route in text format.

[0080] The user may input a user command for select-
ing a driving route through a Ul illustrated in FIGS. 4A
and 4B. Based on a user command being input, the au-
tonomous driving apparatus 100 may control the vehicle
10 to perform driving along a driving route corresponding
to the user command.

[0081] FIGS. 4A and 4B illustrate a method for driving
avehicle 10 along a driving route corresponding to a user
command among a plurality of drivable driving routes.
For example, based on receiving a destination from a
user, the autonomous driving apparatus 100 may input
(provide), for example, and without limitation, destination
information, trafficinformation, user driving history, or the
like, to a model trained through an artificial intelligence
algorithm as input data and determine a driving route to
destination by itself. The autonomous driving apparatus
100 may obtain a first driving route based on the desti-
nation information and the traffic information provided to
the trained first model, and obtain the second driving
route based on the destination information, the traffic in-
formation and the user driving history provided to the
trained second model, compare the first driving route with
the second driving route to determine an optimal driving
route. The autonomous driving apparatus 100 may obtain
an optimal driving route based on the obtained first and
second driving routes provided to the trained model as
new input data. However, the present disclosure is not
limited thereto. The autonomous driving apparatus 100
may compare the first driving route with the second driv-
ing route and determine an optimal driving route. For ex-
ample, the autonomous driving apparatus 100 may com-
pare a time required for driving along the first driving route
with a time required for driving along the second driving
route. The autonomous driving apparatus 100 may com-
pare a driving distance of the first driving route with a
driving distance of the second driving route. The auton-
omous driving apparatus 100 may compare a cost re-
quired for driving along the first driving route with a cost
required for driving along the second driving route. The
autonomous driving apparatus 100 may determine
whether routes included in the first driving route and the
second driving route are preferred by a user or not.
[0082] As described above, when the optimal driving
route is determined, the autonomous driving apparatus
100, as illustrated in FIG. 4C, may determine a driving
route 2 as an optimal driving route without a user com-
mand, display a Ul "start driving via Teheranro, Seocho-
daero and Seochodaero 74 gil" and drive the vehicle 10.
The Ul may also provide an input for the user to confirm
the determined optimal driving route, as illustrated in FIG.
4C.
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[0083] FIGS. 5A and 5B are diagrams illustrating an
example method for changing a driving route based on
a user command being received while driving according
to an embodiment of the present disclosure.

[0084] The autonomous driving apparatus 100 may
drive the vehicle 10 along a determined driving route 510.
During driving, when the driving route 510 needs to be
changed by a user command, the autonomous driving
apparatus 100 may obtain a new driving route based on
a user command, and drive the vehicle 10 along a new
driving route.

[0085] A user command may be various types of user
commands. For example and without limitation, the user
command may be a command to request a user to drive
along a preferred route or a command to request a user
to drive along a route except for a non-preferred route.
For example, a user command may be a command to
request a user to drive along a user-preferred route such
as "start driving via the Teheranro", or a command to
request a user to drive along a non-preferred route such
as "bypass the Teheranro".

[0086] Based on the user command being input, the
autonomous driving apparatus 100 may inputinformation
on a driving route change corresponding, for example,
and without limitation, to the input user command, des-
tination information, user driving history, traffic informa-
tion, or the like, provided to a trained model and deter-
mine a new driving route 520. The autonomous driving
apparatus 100 may drive a vehicle along the determined
new driving route 520.

[0087] When a driving route is changed based on a
user command, the autonomous driving apparatus 100
may display a message Ul informing that a driving route
is changed. For example, referring to FIG. 5B, the auton-
omous driving apparatus 100 may display a message Ul
such as "start driving via new route except for Gangnam-
daero" in response to a user command "do not take on
the Gangnamdaero". However, although not shown, the
autonomous driving apparatus 100 may display a mes-
sage Ul such as "start driving via the Tereranro" in re-
sponse to a user command "start driving via the Tehe-
ranro".

[0088] FIG. 5B illustrates a method for outputting a
message Ul through the display 140, but the present dis-
closure is not limited thereto. In other words, the auton-
omous driving apparatus 100 may output audio such as
"start on a new road except for the Gangnamdaero", or
"start driving via the Tereranro" through the audio output
unit 170. The Ul may also provide an input for the user
to confirm the determined driving route, as illustrated in
FIG. 5B.

[0089] FIGS. 6A and 6B are diagrams illustrating an
example method for changing a driving route when an
abnormal situation occurs while driving according to an
embodiment of the present disclosure.

[0090] The autonomous driving apparatus 100 may
determine an optimal driving route 620 to destination in
real time during driving along the determined driving
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route 610. For example, the autonomous driving appa-
ratus 100 may determine the optimal driving route 620
based, for example, and without limitation, on traffic in-
formation and road information, or the like, provided to
the trained model by an artificial intelligence algorithm
as input data during driving along the determined driving
route 610. The autonomous driving apparatus 100 may
compare the currently driven driving route 610 with the
optimal driving route 620 determined in real time. The
autonomous driving apparatus 100 may change a driving
route when it is determined that the driving route 620
determined in real time is faster to destination than the
currently driven driving route 610.

[0091] For example, when the traffic information (e.g.,
traffic accident) of the currently driven driving route 610
is changed, the currently driven driving route 610 is used,
and the arrival time to destination is significantly delayed,
the autonomous driving apparatus 100 may change a
driving route to the driving route 620 determined in real
time.

[0092] According tothe above-described example em-
bodiment, itis described that the autonomous driving ap-
paratus 100 determines a driving route in real time, but
the presentdisclosure is not limited thereto. Forexample,
the autonomous driving apparatus 100 may determine a
driving route at a predetermined time interval or at a pre-
determined distance. The autonomous driving apparatus
100 may determine a new driving route when a plurality
of roads included in the driving route are changed. For
example, when the autonomous driving apparatus 100
drives along a driving route 1 shown in FIG. 4B, the au-
tonomous driving apparatus 100 may determine a new
driving route before leaving the Tereranro (or after en-
tering the Gangnamdaero), and before leaving the Gang-
namdaero (or after entering the Gangnamdaero 55 gil).
[0093] When the currently driven driving route 610 is
changed to the driving route 620 determined in real time,
referring to FIG. 6B, the autonomous driving apparatus
100 may display a message Ul informing the reason why
the driving route is changed, and the changed driving
route. In other words, when the autonomous driving ap-
paratus 100, when the driving route is changed, displays
a message Ul such as "bypass to Gangnamdaero be-
cause of car accident on driving route". As described
above, the autonomous driving apparatus 100 may also
output audio corresponding to the message bypass to
Gangnamdaero because of car accident on driving
route" through the audio output unit 170. The Ul may also
provide an input for the user to confirm the determined
changed driving route, as illustrated in FIG. 6B.

[0094] FIGS. 7A and 7B are diagrams illustrating an
example method of an autonomous driving apparatus for
driving a vehicle reflecting a driving habit of a user ac-
cording to an embodiment of the present disclosure.
[0095] FIGS. 4A, 4B, 4C, 5A, 5B, 6A and 6B illustrate
example methods in which an autonomous driving ap-
paratus 100 determines a driving route based on various
data, but the autonomous driving apparatus 100 may



17 EP 3 695 281 B1 18

drive the vehicle 10 in the similar manner as the user
driving style by training the driving habit of a user.
[0096] For example, the autonomous driving appara-
tus 100 may determine a driving habit of a user based
on, for example, and without limitation, user driving his-
tory, traffic information state information, or the like, pro-
vided to a model trained through an artificial intelligence
algorithm as input data. The driving habit of the user may
vary such as, for example, and without limitation, user-
preferred lane, user-preferred lane change time, user-
preferred driving speed, or the like. For example, refer-
ring to FIG. 7A, when the user has a driving habit for
changing lanes after waiting for the traffic light change
on the crosswalk, the autonomous driving apparatus 100
may change the lane of the vehicle 10 when starting after
waiting for the traffic light change on the crosswalk. Re-
ferring to FIG. 7B, when the user is used to driving along
the first lane, the autonomous driving apparatus 100 may
control the vehicle 10 to drive along the first lane. How-
ever, the above-described driving habit is not limited
thereto. The driving habit obtained based on user driving
history, road information and surrounding state informa-
tion may vary such as, for example, and without limitation,
an excel operation (an acceleration operation), a brake
operation (a deceleration operation), a handling opera-
tion, or the like.

[0097] Hereinafter, referring to FIGS. 8, 9, 10 and 11,
according to an example embodiment of the present dis-
closure, a method for determining a driving route to des-
tination or a driving habit through a data recognition mod-
el after generating a data recognition model using a learn-
ing algorithm is described in greater detail.

[0098] Referring to FIG. 8, a processor 130 may in-
clude a data training unit (e.g., including processing cir-
cuitry and/or program elements) 810 and a data recog-
nition unit (e.g., including processing circuitry and/or pro-
gram elements) 820.

[0099] A data training unit 810 may include various
processing circuitry and/or program elements and train
a data recognition model to determine a driving route to
destination and to have criteria for determining a driving
habit. In addition, the data training unit 810 may train a
data recognition model to have criteria for determining
an operation of the autonomous driving apparatus 100
with regard to data. The data training unit 810 may apply
training data to a data recognition model for determining
the operation of the autonomous driving apparatus 100
for determining a driving route to destination or a driving
habit, and generate a data recognition model having cri-
teria.

[0100] The data training unit 810 uses various data
(destination information, user driving history, traffic infor-
mation, pre-stored map information, state information of
the vehicle 10, state information of the surroundings of
the vehicle 10, or the like) as training data and generate
or train a data recognition model.

[0101] The data recognition unit 820 may include var-
ious processing circuitry and/or program elements and
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determine a state based on recognition data. The data
recognition unit 820 may use the trained data recognition
model, and determine a situation based on predeter-
mined recognition data. The data recognition unit 820
may obtain predetermined recognition data depending
on predetermined criteria, apply the obtained recognition
data to a data recognition model as an input value, and
determine (or estimate) a predetermined situation based
on the predetermined recognition data.

[0102] The resultvalue output by applying the obtained
recognition data to a data recognition model as the input
value may be used for updating a data recognition model.
[0103] According to an embodiment of the present dis-
closure, the data recognition unit 820 may apply recog-
nition data of destination information and traffic informa-
tion to a data recognition model as an input value and
obtain a determination result (a first driving route) of the
status of the autonomous driving apparatus 100. The da-
ta recognition unit 820 may apply destination information
and recognition data related to the user driver history to
a data recognition model as an input value and obtain a
determination result (a second driving route) of the status
of the autonomous driving apparatus 100.

[0104] The data recognition unit 820 may apply recog-
nition data related to road information, traffic information
and driving information to a data recognition model as
aninput value and obtain a determination result (a driving
habit of a user) of the status of the autonomous driving
apparatus 100.

[0105] At least part of the data training unit 810 and at
least part of the data recognition unit 820 are embodied
as a software module (e.g., program element), and/or
manufactured as atleast one hardware chip (e.g., includ-
ing processing circuitry and/or program elements) to be
mounted on an electronic device. For example, at least
one of the data training unit 810 and the data recognition
unit 820 may, for example, and without limitation, be man-
ufactured as a hardware chip for an artificial intelligence
(Al), as part a general purpose processor (e.g., a CPU
or an application processor), as part a graphic use proc-
essor (e.g., a GPU) to be mounted on various electronic
devices, or the like. The hardware chip for artificial intel-
ligence may, for example, and without limitation, be a
processor specialized in probability calculation with high-
er parallel processing performance than the existing gen-
eral purpose processor to quickly process arithmetic op-
erations in artificial intelligence such as machine learn-
ing. When the data training unit 810 and the data recog-
nition unit 820 may be embodied as a software module
(or, aprogram module including instruction), the software
module may be stored in a computer-readable, non-tran-
sitory computer readable media. In this case, the soft-
ware module may, for example, be provided by an oper-
ating system (OS) or by a predetermined application.
Some of the software modules may, for example, be pro-
vided by an Operating System (OS), and others of the
software modules may be provided by a predetermined
application.
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[0106] The data training unit 810 and the data recog-
nition unit 820 may be mounted on one autonomous driv-
ing apparatus 100 (or an electronic device), or a separate
autonomous driving apparatus 100 (or an electronic de-
vice). For example, one of the data training unit 810 and
the data recognition unit 820 may be included in the au-
tonomous driving apparatus 100, and the other may be
included in an external server.

[0107] The data training unit 810 and the data recog-
nition unit 820 may provide the model information estab-
lished by the data training unit 810 to the data recognition
unit 820 in a wired/wireless manner, and the data input
through the data recognition unit 820 may be provided
to the data training unit 810 as additional training data.
[0108] FIG.9is ablockdiagramillustratingan example
data training unit 810.

[0109] Referring to FIG. 9, according to various exam-
ple embodiments of the present disclosure, a data train-
ing unit 810 may include a data acquisition unit (e.g.,
including processing circuitry and/or program elements)
810-1 and a model training unit (e.g., including process-
ing circuitry and/or program elements) 810-4. In addition,
the data training unit 810 may further selectively include
atleastone of apre-processor (e.g., including processing
circuitry and/or program elements) 810-2, a training data
selector (e.g., including processing circuitry and/or pro-
gram elements) 810-3, and a model evaluation unit (e.g.,
including processing circuitry and/or program elements)
810-5.

[0110] Thedataacquisition unit810-1 mayinclude var-
ious processing circuitry and/or program elements and
obtain training data required for the operation of the au-
tonomous driving apparatus 100 for determining a driving
route to destination and a driving habit.

[0111] The data collected or tested by the data training
unit 810 or the manufacturer of the autonomous driving
apparatus 100 may be used as training data. The training
data may include, for example, and without limitation, the
driving history of a user who directly drives a vehicle. The
training data may include, for example, and without lim-
itation, traffic information classified according to prede-
termined criteria. The predetermined criteria may, for ex-
ample, relate to a specific time, a specific type, etc.
[0112] The data training unit 810 may further include
the pre-processor 810-2 and the training data selector
810-3 to improve the recognition result of the data rec-
ognition model, or save resource or time required forgen-
erating a data recognition model.

[0113] The pre-processor 810-2 may include various
processing circuitry and/or program elements and pre-
process the data obtained by the data acquisition unit
810-1.

[0114] The pre-processor 810-2 may provide the ob-
tained data in a pre-defined format so that the model
training unit 810-4 may use data for training a data rec-
ognition model. For example, the pre-processor 810-2
may provide voice data obtained by the data acquisition
unit 810-1 as text data, and image data as image data in
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apredetermined format. The pre-processed data may be
provided to the model training unit 810-4 as training data.
[0115] The training data selector 810-3 may include
various processing circuitry and/or program elements
and selectively select training data required for training
from among the pre-processed data. The selected train-
ing data may be provided to the model training unit 810-4.
The training data selector 810-3 may select training data
necessary for training from among the pre-processed da-
ta according to predetermined selection criteria. The
training data selector 810-3 may select training data nec-
essary for training according to predetermined selection
criteria by the training of the model training unit 810-4.
According to an embodiment of the present disclosure,
the training data selector 810-3 may select other vehicles
within a predetermined distance from the vehicle 10 from
among the surrounding information. The training data se-
lector 810-3 may select only the traffic information, the
road information, and the map information corresponding
to a user driving route. The training data selector 810-3
may select only the user driving history corresponding to
the user driving route.

[0116] The model training unit 810-4 may include var-
ious processing circuitry and/or program elements and
train a data recognition model used for determining a
driving route to destination or a driving habit using training
data. For example, the model training unit 810-4 may
train a data recognition model through supervised learn-
ing using atleast part of the training data as determination
criteria. The model training unit 810-4, for example, may
train itself using training data without additional super-
vising, and train a data recognition model through unsu-
pervised learning, which finds criteria for determining the
situations.

[0117] The model training unit 810-4 may train section
criteria on which training data is to be used for determin-
ing a driving route to destination or a driving habit.
[0118] The data recognition model may be established
considering, for example, and without limitation, the ap-
plicability of a recognition model, the purpose of training,
or the computer function of an apparatus. The data rec-
ognition model, for example, may be a model based on
neural network. The data recognition model may be de-
signed to simulate the human brain structure in a com-
puter. The data recognition model may include a plurality
of network nodes having weight values to simulate neu-
rons of the neural network of human being. The plurality
of network nodes may establish connection relationships
to simulate the synaptic activity to transmit and receive
signals through synapses by neurons. For example, the
data recognition model may include a neuron network
model, a deep-learning model developed from the neu-
ron network model. The plurality of network nodes in the
deep-learning model may be disposed in different depths
(or layers), and transmit and receive data according to a
convolution connection relationship.

[0119] Forexample,amodel such as Deep Neural Net-
work (DNN), Recurrent Neural Network (RNN), or Bidi-
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rectional Recurrent Deep Neural Network (BDNR) may
be used as a data recognition model, but the present
disclosure is not limited thereto.

[0120] According to various embodiments of the
present disclosure, the model training unit 810-4, if there
are a plurality of data recognition models builtin advance,
may determine a data recognition model, in which the
input training data and the basic training data are highly
relevant, as the data recognition model to be trained. In
this case, the basic training data may be pre-classified
by data type, and the data recognition model may be pre-
built in advance by data type. For example, the basic
training data may be pre-classified on the basis of various
criteria such as the region where the training data is gen-
erated, a time at which training data is generated, the
size of the training data, the genre of the training data,
the creator of the training data, the type of object in the
training data, etc.

[0121] The model learning unit 810-4 may also train a
data recognition model using a learning algorithm includ-
ing, for example, an error back-propagation method or a
gradient descent method.

[0122] The model training unit810-4, for example, may
train a data recognition model through supervised learn-
ing using a determination criterion as an input value. In
addition, the model training unit 810-4, for example, may
train itself using necessary training data without addition-
al training, and train a data recognition model through
non-supervised training, which finds a driving route to
destination or a driving habit. The model training unit
810-4, for example, may train a data recognition model
through reinforcement learning using a feedback on
whether the result of the driving route to destination or
the driving habit is appropriate according to training.
[0123] Based on the data recognition model being
trained, the model training unit 810-4 may store the
trained data recognition model. The model training unit
810-4 may store the trained data recognition model in
the memory 150 of the autonomous driving apparatus
100. The model training unit 810-4 may store the trained
data recognition model in a memory of a server connect-
ed to the autonomous driving apparatus 100 over a
wired/wireless network.

[0124] The data training unit 810 may further include
a model evaluation unit 810-5 to improve the recognition
result of the data recognition model.

[0125] The model evaluation unit 810-5 may include
various processing circuitry and/or program elements
and input evaluation data to the data recognition model,
and when the recognition result output from the evalua-
tion data does not satisfy predetermined criteria, may
cause the model training unit 810-4 to train by itself again.
In this case, the evaluation data may be pre-defined data
for evaluating the data recognition model.

[0126] For example, the model evaluation unit 810-5,
among the recognition result of the data recognition mod-
el trained with regard to the evaluation data, when the
number or ratio of evaluation data of which recognition
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resultis not accurate exceeds a predetermined threshold
value, may evaluate that the predetermined criteria is not
satisfied. For example, when the predetermined criteria
is defined as a ratio of 2%, and when the trained data
recognition model outputs an inappropriate recognition
result with regard to the evaluation data exceeding 20
out of 1000 of the evaluation data, the model evaluation
unit 810-5 may evaluate that the trained data recognition
model is not appropriate.

[0127] When there are a plurality of trained data rec-
ognition models, the model evaluation unit 810-5 may
evaluate that each trained data recognition model satis-
fies predetermined criteria, and determine the model sat-
isfying the predetermined criteria as a final data recog-
nition model. For example, when there are a plurality of
models satisfying the predetermined criteria, the model
evaluation unit 810-5 may determine any one or the pre-
determined numberof models presetin descending order
of evaluation score, as a final data recognition model.
[0128] As described above, at least one of the data
acquisition unit 810-1, the pre-processor 810-2, the train-
ing data selector 810-3, the model training unit 810-4 and
the model evaluation unit 810-5 may be embodied as a
software module, and/or manufactured as at least one
hardware chip to be mounted on an electronic device.
For example, at least one of the data acquisition unit
810-1, the pre-processor 810-2, the training data selector
810-3, the model training unit 810-4 and the model eval-
uation unit 810-5 may be manufactured as, for example,
and without limitation, a hardware chip for artificial intel-
ligence (Al), as part of the existing general-purpose proc-
essor (e.g., a CPU or an application processor) or a
graphics-dedicated processor (e.g., a GPU), or the like,
to be mounted on the various electronic devices de-
scribed above.

[0129] In addition, at least one of the data acquisition
unit 810-1, the pre-processor 810-2, the training data se-
lector 810-3, the model training unit 810-4 and the model
evaluation unit 810-5 may be mounted on one electronic
device, or electronic devices individually. For example,
some of the data acquisition unit 810-1, the pre-proces-
sor 810-2, the training data selector 810-3, the model
training unit 810-4 and the model evaluation unit 810-5
may be included in the electronic device, or others may
be included in the server.

[0130] At least one of the data acquisition unit 810-1,
the pre-processor 810-2, the training data selector 810-3,
the model training unit 810-4 and the model evaluation
unit 810-5 may be embodied as a software module (pro-
gram element). When at least one of the data acquisition
unit 810-1, the pre-processor 810-2, the training data se-
lector 810-3, the model training unit 810-4 and the model
evaluation unit 810-5 is embodied as a software module
(or a program module including instruction), the software
module may be stored in a computer readable non-tran-
sitory computer readable media. In this case, atleastone
software module may be provided by an operation sys-
tem (O/S), or a predetermined application. In addition,
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part of the at least one software module may be provided
by the operation system (O/S), or others may be provided
by the predetermined application.

[0131] FIG. 10 is a block diagram illustrating a data
recognition unit 820.

[0132] Referringto FIG. 10, a recognition unit 820 may
include a data acquisition unit (e.g., including processing
circuitry and/or program elements) 820-1 and a recogni-
tion result provider (e.g., including processing circuitry
and/or program elements) 820-4. The data recognition
unit 820 may further selectively include a pre-processor
(e.g., including processing circuitry and/or program ele-
ments) 820-2, a recognition data selector (e.g., including
processing circuitry and/or program elements) 820-3,
and a model updating unit (e.g., including processing cir-
cuitry and/or program elements) 820-5.

[0133] Thedataacquisition unit820-1 mayinclude var-
ious processing circuitry and/or program elements and
obtain recognition data necessary for determining a driv-
ing route to destination or a driving habit.

[0134] The recognition result provider 820-4 may in-
clude various processing circuitry and/ or program ele-
ments and determine a driving route to destination or a
driving habit by applying the data obtained by the data
acquisition unit 820-1 to the trained data recognition mod-
el as the input value. The recognition result provider
820-4 may provide the recognition result according to the
purpose of data recognition. The recognition result pro-
vider 820-4 may provide the recognition result obtained
by applying the data pre-processed by the pre-processor
820-2 to the trained data recognition model as the input
value. The recognition result provider 820-4 may provide
the recognition result obtained by applying the data se-
lected by the recognition data selector 820-3 to the data
recognition model as the input value.

[0135] The data recognition unit 820 may further in-
clude the pre-processor 820-2 and the recognition data
selector 820-3 to improve the recognition result of the
data recognition model, or to save resource or time for
providing the recognition result.

[0136] The pre-processor 820-2 may include various
processing circuitry and/or program elements and pre-
process data obtained by the data acquisition unit 820-2
to use for determining a driving route to destination or a
driving habit.

[0137] The pre-processor 820-2 may provide the ob-
tained data in a pre-defined format so that the recognition
result provider 820-4 may easily use the data for deter-
mining a driving route to destination or a driving habit.
According to an embodiment of the present disclosure,
the data acquisition unit 820-1 may obtain data for de-
termining a driving route to destination or a driving habit,
and the pre-processor 820-2 may preprocess the data in
a pre-defined format as described above.

[0138] The recognition data selector 820-3 may in-
clude various processing circuitry and/or program ele-
ments and select recognition data necessary for deter-
mining a driving route to destination or a driving habit
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from among the pre-processed data. The selected rec-
ognition data may be provided to the recognition result
provider 820-4. The recognition data selector 820-3 may
select recognition data necessary for determining a driv-
ing route to destination or a driving habit from among the
pre-processed data. The recognition data selector 820-3
may select data according to the criteria predetermined
by the training of the model training unit 810-4.

[0139] The model updating unit 820-5 may include var-
ious processing circuitry and/or program elements and
control the data recognition model to be updated based
on the evaluation of the recognition result provided by
the result provider 820-4. For example, the model updat-
ing unit 820-5 may provide the recognition result provide
by the recognition result provider 820-4 to the model train-
ing unit 810-4 so that the model updating unit 810-4 may
update a data recognition model.

[0140] At least one of the data acquisition unit 810-1,
the pre-processor 810-2, the training data selector 810-3,
the model training unit 810-4 and the model evaluation
unit 810-5 may be embodied as a software module (e.g.,
program element), and/or manufactured as at least one
hardware chip (e.g., including processing circuitry) to be
mounted on an electronic device. For example, at least
one of least one of the data acquisition unit 810-1, the
pre-processor 810-2, the training data selector 810-3,
the model training unit 810-4 and the model evaluation
unit 810-5 may be manufactured as a hardware chip for
artificial intelligence (Al), or part of the existing general
purpose processor (e.g., a CPU or an application proc-
essor, or part of the graphic user processor (e.g.,a GUU)
to be mounted on the various electronic devices as de-
scribed above.

[0141] As described above, at least one of the data
acquisition unit 810-1, the pre-processor 810-2, the train-
ing data selector 810-3, the model training unit 810-4 and
the model evaluation unit 810-5 in the data recognition
unit 820 may be embodied as a software module, and/or
manufactured as at least one hardware chip to be mount-
ed on an electronic device. For example, at least one of
least one of the data acquisition unit 810-1, the pre-proc-
essor 810-2, the training data selector 810-3, the model
training unit 810-4 and the model evaluation unit 810-5
may be manufactured as, for example, and without lim-
itation, a hardware chip for artificial intelligence (Al), part
of the existing general purpose processor (e.g., a CPU
or an application processor, or part of the graphic user
processor (e.g., a GPU), or the like, to be mounted on
the various electronic devices as described above.
[0142] The data acquisition unit 810-1, the pre-proc-
essor 810-2, the training data selector 810-3, the model
training unit 810-4 and the model evaluation unit 810-5
may be mounted on one electronic device, or additional
electronic devices individually. For example, some of the
data acquisition unit 810-1, the pre-processor 810-2, the
training data selector 810-3, the model training unit 810-4
and the model evaluation unit 810-5 may be included in
the electronic device, and others may be included in the
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server.
[0143] At least one of the data acquisition unit 810-1,
the pre-processor 810-2, the training data selector 810-3,
the model training unit 810-4 and the model evaluation
unit 810-5 in the data recognition unit 820 may be em-
bodied as a software module. When at least one of the
data acquisition unit 810-1, the pre-processor 810-2, the
training data selector 810-3, the model training unit 810-4
and the model evaluation unit 810-5 is embodied as a
software module (or a program module including instruc-
tion), the software module may be stored in a computer
readable non-transitory computer readable media. In this
case, the at least one software module may be provided
by an operating system (O/S), or by a predetermined
application. Some of the at least one software module
may be provided by the operating system (O/S) or others
may be provided by a predetermined application.
[0144] FIG. 11 is a diagram illustrating an example in
which an autonomous driving apparatus 100 is operable
in association with a server 1100 to train and recognize
data.

[0145] Referring to FIG. 11, a server 1100 may train
criteria for determining a driving route to destination, or
a driving habit, and an autonomous driving apparatus
100 may determine a driving route to destination or a
driving habit based on the result of training performed by
the server 1100.

[0146] The modeltraining unit810-4 of the server 1100
may train criteria on which data is to be used for deter-
mining a driving route to destination or a driving habit, or
how to determine a driving route to destination oradriving
habit using data. The model training unit 810-4 may ob-
tain data to be used for training, apply the obtained data
to the data recognition model to be described below, and
train the criteria for determining a driving route to desti-
nation or a driving habit.

[0147] The recognition result provider 820-4 of the au-
tonomous driving apparatus 100 may determine a driving
route to destination or a driving habit by applying the data
selected by the recognition data selector 820-3 to the
data recognition model generated by the server 1100.
The recognition result provider 820-4 may transmit the
data selected by the recognition data selector 820-3 to
the server 1100, and the server 1100 may apply the data
selected by the recognition data selector 820-3 to the
recognition model, and request the recognition model to
determine a driving route to destination or a driving habit.
The recognition result provider 820-4 may receive infor-
mation on the driving route to destination or the driving
habit determined by the server 1100 from the server
1100. Forexample, when data is transmitted to the server
1100 by the recognition data selector 820-3, the server
1100 may apply the data to a pre-stored data recognition
model and transmit information on the driving route to
destination or the driving habit to the autonomous driving
apparatus 100.

[0148] The recognition result provider 820-4 of the au-
tonomous driving apparatus 100 may receive the recog-
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nition model generated by the server 1100 from the serv-
er 1100, and determine a driving route to destination or
a driving habit using the received recognition model. In
this case, the recognition result provider 820-4 of the au-
tonomous driving apparatus 100 may determine a driving
route to destination or a driving habit by applying the data
selected by the recognition data selector 820-3 to the
data recognition model received from the server 1100.
Forexample, the autonomous driving apparatus 100 may
receive the data recognition model from the server 1100
and store the data recognition model, apply the data se-
lected by the recognition data selector 820-3 to the data
recognition model received from the server 1100, and
determine information on a driving route to destination
or a driving habit.

[0149] FIG. 12 is a flowchart illustrating an example
method of controlling an autonomous driving apparatus
according to an embodiment of the present disclosure.
[0150] The autonomous driving apparatus 100 may re-
ceive a destination for setting a route from a user at step
S1210. A destination may be received from a user in
various manners. For example, the destination may be
input by a touch panel provide in the autonomous driving
apparatus 100, or by analyzing a user voice input through
a microphone, but the present disclosure is not limited
thereto.

[0151] The autonomous driving apparatus 100 may
obtain user driving history and traffic information at step
S$1220. The user driving history may be a history for driv-
ing a vehicle 10 in a non-autonomous driving situation,
and the driving history may include road information, lane
information, and speed information of the vehicle 10 in
the non-autonomous driving situation. The traffic infor-
mation may be information on present traffic conditions
and can be received from an external device or an ex-
ternal server.

[0152] The autonomous driving apparatus 100 may
provide the destination information, the driving history,
and the traffic information to a model trained through an
artificial intelligence algorithm as input data and deter-
mine a driving route to destination at step S1230. As de-
scribed above, the trained model may include a plurality
of models. The first model may input the destination in-
formation and the traffic information as input data and
determine an optimal driving route (the minimum time,
the shortest distance, and the minimum cost), and the
second model may determine a driving route preferred
by a user by inputting the destination information and the
user history. The autonomous driving apparatus 100 may
determine a final driving route based on the plurality of
driving routes obtained by the first model and the second
model.

[0153] The autonomous driving apparatus 100 may
perform autonomous driving along the determined final
driving route at step S1240.

[0154] While the present disclosure has been de-
scribed that all elements of an embodiment are coupled
to one another or operate in combination, it is to be un-
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derstood that the present disclosure is not limited to the
disclosed embodiments. For example, within the scope
of the present disclosure, all of the elements may be se-
lectively coupled to one another in one or more of com-
binations. In addition, although all of the elements may
be implemented as one independent hardware, some or
all of the elements may be selectively combined to em-
body as a computer program including a program module
performing a partor all of the functions in one or a plurality
of hardware. The codes and code segments that com-
prise a computer program may be understood by those
skilled in the art. Such a computer program may be stored
in a non-transitory computer readable medium readable
by a computer, readable and executed by a computer,
thereby realizing an embodiment of the present disclo-
sure.

[0155] At least part of devices (e.g., modules or func-
tions thereof) or methods (e.g., operations) according to
various embodiments may be stored as commands
stored in a computer readable non-transitory computer
readable media in the form of a program module. When
the command is executed by a processor (e.g., the proc-
essor 130), the processor may perform a function corre-
sponding to the command.

[0156] The program may be storedinacomputer-read-
able non-transitory recording medium, read and execut-
ed by a computer, thereby implementing an embodiment
of the present disclosure.

[0157] The non-transitory readable recording medium
refers to a medium that semi-permanently stores data
andis capable of being read by adevice, butalsoincludes
aregister, a cache, a buffer, etc.

[0158] For example, the above-described programs
may be stored in a non-transitory readable recording me-
dium such as a CD, a DVD, a hard disk, a Blu-ray disk,
a USB, an internal memory (e.g., memory 150), a mem-
ory card, a ROM, a RAM, or the like.

[0159] Moreover, the method according to the dis-
closed embodiments may be provided as a computer pro-
gram product.

[0160] The computer program product may include a
software program, a computer-readable storage medium
storing the software program, or a merchandise traded
between a seller and a purchaser.

[0161] Forexample, a computer program product may
be a product of a software program (e.g., adownloadable
application) distributed electronically via an electronic
device, a manufacturer of an electronic device or an elec-
tronic market (e.g., Google Play Store, App Store, etc.).
For electronic distribution, at least a portion of the soft-
ware program may be stored on a storage medium or
may be created temporarily. In this case, the storage me-
dium may be a storage medium of a server of a manu-
facturer or an electronic market, or a relay server.
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Claims

1. A method for controlling an autonomous driving ap-
paratus (100) of a vehicle (10), the method compris-

ing:

receiving (S1210) a destination for setting a driv-
ing route;

obtaining (S1220) driving history of a user and
traffic information;

determining (S1230) a driving route to the des-
tination based on input data comprising informa-
tion regarding the destination, information re-
garding the driving history, and the traffic infor-
mation, wherein the input data is provided to a
model trained through an artificial intelligence
algorithm as input data;

wherein the artificial intelligence algorithm is
embodied as a hardware or software module in
adatatrainingunit (810) that uses data including
destination information, driving history, trafficin-
formation, pre-stored map information, state in-
formation of the vehicle (10), or state information
of the surroundings of the vehicle as training da-
ta to generate or train the model; and
performing (S 1240) autonomous driving along
the determined driving route;

based on a user input for changing a driving
route being received while the vehicle drives
based on the determined driving route, deter-
mining a new driving route to the destination by
inputting, to the neural network model, the input
data and information regarding a driving route
change corresponding to the user input; and
performing autonomous driving based on the
determined new driving route.

2. The method as claimed in claim 1, further compris-
ing:
updating the driving history of the user based on in-
formation on the changed driving route.

3. The method as claimed in claim 1, wherein the de-
termining (S1230) comprises:

obtaining at least one first driving route to the
destination based on the destination information
and the traffic information provided to a trained
first model;

obtaining a second driving route based on the
destination information and the driving history
of the user provided to a trained second model;
and

determining a driving route to the destination
based onone ofthe atleast one firstdriving route
and the second driving route.

4. The method as claimed in claim 3, further compris-
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ing:

displaying including a message that the determined
driving route is not preferred by the user based on
the determined driving route not being the second
driving route.

The method as claimed in claim 3, wherein the de-
termining comprises:

displaying information on the first driving route
and the second driving route; and

determining one of the first driving route and the
second driving route as a driving route to the
destination based on a user input received
through the input unit (150).

The method as claimed in claim 3, wherein the first
driving route is one of: a minimum time driving route,
a shortest distance driving route, and a least cost
driving route from departure to destination, and
wherein the second driving route is a driving route
preferred by the user.

The method as claimed in claim 1, wherein the driv-
ing history further comprises: a preferred route of the
user, a non-preferred route of the user, driving speed
information of the vehicle (10), and lane change in-
formation.

The method as claimed in claim 7, further compris-
ing:

obtaining a driving habit of the user based on
the driving history of the user provided to the
model trained through the artificial intelligence
algorithm,

wherein the performing comprises performing
autonomous driving based on the obtained driv-
ing habit.

9. An autonomous driving apparatus (100) of a vehicle

(10), comprising:

a communicator (110) comprising circuitry;
amemory (120) configured to store a driving his-
tory of a user; and

a processor (130) configured to:

receive destination information and traffic
information for setting a driving route
through the communicator (110),

determine a driving route to a destination
based on input data comprising information
regarding the destination, information re-
garding the driving history and the traffic in-
formation, wherein the input data is provid-
ed to a model trained through an artificial
intelligence algorithm, wherein the artificial
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intelligence algorithm is embodied as a
hardware or software module in a data train-
ing unit (810), included in the processor
(130), that uses data including destination
information, driving history, traffic informa-
tion, pre-stored map information, state in-
formation of the vehicle (10), or state infor-
mation of the surroundings of the vehicle as
training data to generate or train the model,
cause the driving apparatus (100) to per-
form autonomous driving along the deter-
mined driving route,

based on a user input for changing a driving
route being received while the vehicle
drives based on the determined driving
route, determine a new driving route to the
destination by inputting, to the neural net-
work model, the input data and information
regarding a driving route change corre-
sponding to the user input, and

cause the driving apparatus (100) to per-
form autonomous driving based on the de-
termined new driving route.

10. The apparatus as claimed in claim 9, wherein the

1.

processor (130) is further configured to update the
driving history of the user based on information on
the changed driving route, and to store the updated
driving history in the memory (120).

The apparatus as claimed in claim 9, wherein the
processor (130) is further configured to:

obtain at least one first driving route to the des-
tination based on the destination information
and the traffic information provided to a trained
first model,

obtain a second driving route based on the des-
tination information and the driving history of the
user provided to a trained second model, and
determine a driving route to the destination
based onone ofthe atleast one firstdriving route
and the second driving route.

12. The apparatus (100) as claimed in claim 11, further

comprising:

a display (140),

wherein the processor (130) is further config-
ured to control the display (140) to display a mes-
sage that the determined driving route is not pre-
ferred by the user based on the determined driv-
ing route not being the second driving route.

13. The apparatus (100) as claimed in claim 11, further

comprising:

a display (140),
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an inptu unit (150),
wherein the processor (130) is further config-
ured to:

control the display (140) to display informa-
tion on the first driving route and the second
driving route, and

determine one of the first driving route and
the second driving route as the driving route
to the destination based on a user input re-
ceived through the input unit (150).

Patentanspriiche

Verfahren zum Steuern einer autonomen Fahrvor-
richtung (100) eines Fahrzeugs (10), wobei das Ver-
fahren Folgendes umfasst:

Empfangen (S1210) eines Ziels zum Festlegen
einer Fahrroute;

Ermitteln (S1220) des Fahrverlaufs eines Be-
nutzers und von Verkehrsinformationen;
Bestimmen (S1230) einer Fahrtroute zum Ziel
auf der Grundlage von Eingabedaten, die Infor-
mationen Uber das Ziel, Informationen tber den
Fahrtverlauf und Verkehrsinformationen umfas-
sen, wobei die Eingabedaten einem durch einen
kiinstlichen Intelligenzalgorithmus trainierten
Modell als Eingabedaten bereitgestellt werden;
wobei der kinstliche Intelligenzalgorithmus als
Hardware- oder Softwaremodul in einer Daten-
trainingseinheit (810) verkorpert ist, die Daten
einschliel3lich Zielinformationen, Fahrverlauf,
Verkehrsinformationen, vorgespeicherte Kar-
teninformationen, Zustandsinformationen des
Fahrzeugs (10) oder Zustandsinformationen
der Umgebung des Fahrzeugs als Trainingsda-
ten verwendet, um das Modell zu erzeugen oder
zu trainieren; und

Durchfiihren (S1240) autonomen Fahrens ent-
lang der ermittelten Fahrroute;

basierend auf einer Benutzereingabe zum An-
dern einer Fahrroute, die empfangen wird, wah-
rend das Fahrzeug basierend auf der ermittelten
Fahrroute fahrt, Bestimmen einer neuen Fahr-
route zum Ziel durch Eingeben der Eingabeda-
ten und Informationen bezuiglich einer Fahrrou-
tenanderung entsprechend der Benutzereinga-
be in das neuronale Netzwerkmodell; und
Durchflihren autonomen Fahrens basierend auf
der ermittelten neuen Fahrroute.

2. Verfahren nach Anspruch 1, weiterhin umfassend:

Aktualisieren der Fahrthistorie des Benutzers auf
Grundlage von Informationen zur geanderten Fahr-
troute.
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3. Verfahren nach Anspruch 1, wobei das Bestimmen

(S1230) Folgendes umfasst:

Ermitteln von mindestens einer ersten Fahrrou-
te zum Ziel auf Grundlage der Zielinformationen
und der Verkehrsinformationen, die einem trai-
nierten ersten Modell bereitgestellt werden;
Ermitteln einer zweiten Fahrroute auf Grundlage
der Zielinformationen und des Fahrverlaufs des
Benutzers, die einem trainierten zweiten Modell
bereitgestellt werden; und

Bestimmen einer Fahrroute zum Ziel auf Grund-
lage einer der mindestens einen ersten Fahr-
route und der zweiten Fahrroute.

Verfahren nach Anspruch 3, weiterhin umfassend:
Anzeigen einschlieRlich einer Meldung, dass die er-
mittelte Fahrtroute vom Benutzer nicht bevorzugt
wird, da die ermittelte Fahrtroute nicht die zweite
Fahrtroute ist.

Verfahren nach Anspruch 3, wobei das Bestimmen
Folgendes umfasst:

Anzeigen von Informationen Uber die erste
Fahrroute und die zweite Fahrroute; und
Bestimmen einer der ersten Fahrroute und der
zweiten Fahrroute als Fahrroute zum Ziel auf
der Grundlage einer Uber die Eingabeeinheit
(150) empfangenen Benutzereingabe.

Verfahren nach Anspruch 3, wobei die erste Fahr-
route eine der folgenden ist: eine Fahrroute mit mi-
nimaler Zeit, eine Fahrroute mit kiirzester Distanz
und eine Fahrroute mit den geringsten Kosten vom
Abfahrtsort zum Ziel, und

wobei die zweite Fahrroute eine vom Benutzer be-
vorzugte Fahrroute ist.

Verfahren nach Anspruch 1, wobei der Fahrverlauf
weiterhin umfasst: eine bevorzugte Route des Be-
nutzers, eine nicht bevorzugte Route des Benutzers,
Informationen zur Fahrgeschwindigkeit des Fahr-
zeugs (10) und Informationen zum Spurwechsel.

Verfahren nach Anspruch 7, weiterhin umfassend:

Ermitteln einer Fahrgewohnheit des Benutzers
auf Grundlage des Fahrverlaufs des Benutzers,
die dem durch den kiinstlichen Intelligenzalgo-
rithmus trainierten Modell bereitgestellt wird,
wobei das Durchfiihren das Durchfiihren auto-
nomen Fahrens auf Grundlage der erlangten
Fahrgewohnheit umfasst.

9. Autonome Fahrvorrichtung (100) eines Fahrzeugs

(10), umfassend:
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einen Kommunikator (110) mit Schaltkreisen;
einen Speicher (120), der zum Speichern eines
Fahrverlaufs eines Benutzers konfiguriert ist;
und

einen Prozessor (130), der dazu konfiguriert ist:

Uber den Kommunikator (110) Zielinforma-
tionen und Verkehrsinformationen zum
Festlegen einer Fahrtroute zu empfangen,
um eine Fahrtroute zu einem Ziel auf der
Grundlage von Eingabedaten zu bestim-
men, die Informationen tber das Ziel, Infor-
mationen Uber den Fahrverlauf und Ver-
kehrsinformationen umfassen, wobei die
Eingabedaten einem durch einen kinstli-
chen Intelligenzalgorithmus trainierten Mo-
dell bereitgestellt werden, wobei der kiinst-
liche Intelligenzalgorithmus als Hardware-
oder Softwaremodul in einer Datentrai-
ningseinheit (810) verkorpertist, die im Pro-
zessor (130) enthalten ist, und die Daten
einschliellich Zielinformationen, Fahrver-
lauf, Verkehrsinformationen, vorgespei-
cherte Karteninformationen, Zustandsinfor-
mationen des Fahrzeugs (10) oder Zu-
standsinformationen der Umgebung des
Fahrzeugs als Trainingsdaten verwendet,
um das Modell zu erzeugen oder zu trainie-
ren,

die Fahrvorrichtung (100) zu veranlassen,
eine autonome Fahrt entlang der ermittelten
Fahrroute durchzufiihren,

basierend auf einer Benutzereingabe zum
Andern einer Fahrtroute, die empfangen
wird, wahrend das Fahrzeug basierend auf
der bestimmten Fahrtroute fahrt, eine neue
Fahrtroute zum Ziel zu bestimmen, indem
in das neuronale Netzwerkmodell die Ein-
gabedaten und Informationen beziglich ei-
ner Fahrtroutenanderung eingegeben wer-
den, die der Benutzereingabe entsprechen,
und

zu bewirken, dass die Fahrvorrichtung
(100) basierend auf der ermittelten neuen
Fahrroute eine autonome Fahrt durchfiihrt.

10. Vorrichtung nach Anspruch 9, wobei der Prozessor

1.

(130) ferner dazu konfiguriert ist, den Fahrtverlauf
des Benutzers basierend auf Informationen tber die
geanderte Fahrtroute zu aktualisieren und den ak-
tualisierten Fahrtverlauf im Speicher (120) zu spei-
chern.

Vorrichtung nach Anspruch 9, wobei der Prozessor
(130) weiter dazu konfiguriert ist:

mindestens eine erste Fahrroute zum Ziel zu er-
halten, basierend auf den Zielinformationen und
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den Verkehrsinformationen, die einem trainier-
ten ersten Modell bereitgestellt werden,

eine zweite Fahrroute zu erhalten, basierend auf
den Zielinformationen und der Fahrhistorie des
Benutzers, die einem trainierten zweiten Modell
bereitgestellt werden, und

eine Fahrroute zum Ziel zu bestimmen, basie-
rend auf einer der mindestens einen ersten
Fahrroute und der zweiten Fahrroute.

12. Vorrichtung (100) nach Anspruch 11, ferner umfas-
send:

eine Anzeige (140),

wobei der Prozessor (130) ferner so konfiguriert
ist, dass er die Anzeige (140) steuert, um eine
Meldung anzuzeigen, dass die ermittelte Fahr-
troute vom Benutzer nichtbevorzugt wird, da die
ermittelte Fahrtroute nicht die zweite Fahrtroute
ist.

13. Vorrichtung (100) nach Anspruch 11, ferner umfas-
send:

eine Anzeige (140),

eine Eingabeeinheit (150),

wobei der Prozessor (130) ferner dazu konfigu-
riert ist:

die Anzeige (140) zu steuern, um Informa-
tionen Uber die erste Fahrroute und die
zweite Fahrroute anzuzeigen, und

eine der ersten Fahrroute und der zweiten
Fahrroute als Fahrroute zum Ziel basierend
auf einer Uber die Eingabeeinheit (150)
empfangenen Benutzereingabe zu bestim-
men.

Revendications

Procédé de commande d’'un appareil de conduite
autonome (100) d'un véhicule (10), le procédé
comprenant :

la réception (S1210) d’'une destination pour dé-
finir un itinéraire de conduite ;

I'obtention (S1220) d’un historique de conduite
d’un utilisateur et des informations sur le trafic ;
la détermination (S1230) d'un itinéraire de con-
duite vers la destination sur la base de données
d’entrée comprenant des informations concer-
nantla destination, des informations concernant
I'historique de conduite et les informations sur
le trafic, dans lequel les données d’entrée sont
fournies a un modele entrainé par un algorithme
d’intelligence artificielle en tant que données
d’entrée ;
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dans lequel I'algorithme d'intelligence artificielle
est intégré sous la forme d’un module matériel
ou logiciel dans une unité d’entrainement de
données (810) qui utilise des données compor-
tant des informations de destination, un histori-
que de conduite, des informations sur le trafic,
desinformations cartographiques pré-stockées,
des informations sur I'état du véhicule (10) ou
des informations sur I'état de I'environnement
du véhicule comme données d’entrainement
pour générer ou entrainer le modéle ; et

la réalisation (S1240) d’'une conduite autonome
le long de litinéraire de conduite déterminé ;
surlabase d’'une entrée utilisateur pour changer
un itinéraire de conduite regu pendant que le
véhicule roule sur la base de l'itinéraire de con-
duite déterminé, la détermination d’'un nouvel iti-
néraire de conduite vers la destination en sai-
sissant, dans le modéle de réseau neuronal, les
donnéesd’entrée etles informations concernant
un changement d’itinéraire de conduite corres-
pondant a I'entrée utilisateur ; et

la réalisation d’'une conduite autonome sur la
base du nouvelitinéraire de conduite déterminé.

Procédé selon la revendication 1, comprenant en
outre :

la mise a jour de I'historique de conduite de I'utilisa-
teur sur la base d’informations sur I'itinéraire de con-
duite changé.

Procédé selon la revendication 1, dans lequel la dé-
termination (S1230) comprend :

I'obtention d’au moins un premier itinéraire de
conduite vers la destination sur la base des in-
formations de destination et des informations de
trafic fournies a un premier modele entrainé ;
I'obtention d’un second itinéraire de conduite sur
la base des informations de destination et de
I'historique de conduite de l'utilisateur fournis a
un second modéle entrainé ; et

la détermination d’un itinéraire de conduite vers
ladestination surlabase de I'un parmil’au moins
un premier itinéraire de conduite et le second
itinéraire de conduite.

Procédé selon la revendication 3, comprenant en
outre :

I'affichage d’'un message indiquant que l'itinéraire de
conduite déterminé n’est pas préféré par I'utilisateur
sur la base du fait que I'itinéraire de conduite déter-
miné n’est pas le second itinéraire de conduite.

Procédé selon la revendication 3, dans lequel la dé-
termination comprend :

I'affichage d’'informations sur le premier itinérai-
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re de conduite et sur le second itinéraire de
conduite ; et

la détermination de I'un du premier itinéraire de
conduite et du second itinéraire de conduite
comme itinéraire de conduite vers la destination
sur la base d’'une entrée utilisateur regue par
I'intermédiaire de l'unité d’entrée (150).

Procédé selon larevendication 3, dans lequel le pre-
mier itinéraire de conduite est I'un parmi : un itiné-
raire de conduite a temps minimum, un itinéraire de
conduite a distance la plus courte et au moins un
itinéraire de conduite a moindre colt du départ a la
destination, et

dans lequel le second itinéraire de conduite est un
itinéraire de conduite préféré par I'utilisateur.

Procédé selon la revendication 1, dans lequel I'his-
torique de conduite comprend en outre : unitinéraire
préféré de I'utilisateur, un itinéraire non préféré de
I'utilisateur, des informations sur la vitesse de con-
duite du véhicule (10) et des informations surle chan-
gement de voie.

Procédé selon la revendication 7, comprenant en
outre :

I'obtention d’'une habitude de conduite de I'utili-
sateur sur la base de I'historique de conduite de
I'utilisateur fourni au modéle entrainé par I'algo-
rithme d’intelligence artificielle,

dans lequel la réalisation comprend la réalisa-
tion d’'une conduite autonome sur la base de
I’habitude de conduite obtenue.

9. Appareil de conduite autonome (100) d’un véhicule

(10), comprenant :

un communicateur (110) comprenant des
circuits ;

une mémoire (120) configurée pour stocker un
historique de conduite d’un utilisateur ; et

un processeur (130) configuré pour :

recevoir des informations de destination et
des informations de trafic pour définir un iti-
néraire de conduite par le communicateur
(110),

déterminer un itinéraire de conduite vers
une destination sur la base de données
d’entrée comprenant des informations con-
cernant la destination, des informations
concernant I'historique de conduite et les
informations sur le trafic, dans lequel les
données d’entrée sontfournies a un modéle
entrainé par un algorithme d’intelligence ar-
tificielle, dans lequel 'algorithme d’intelli-
gence artificielle est intégré sous la forme
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d’'un module matériel ou logiciel dans une
unité d’entrainement de données (810), in-
cluse dans le processeur (130), qui utilise
des données comportant des informations
de destination, un historique de conduite,
des informations sur le trafic, des informa-
tions cartographiques pré-stockées, des in-
formations surl’étatdu véhicule (10), oudes
informations sur I'état de I'environnement
du véhicule comme données d’entraine-
ment pour générer ou entrainer le modeéle,
amener I'appareil de conduite (100) a réa-
liser une conduite autonome le long de Iiti-
néraire de conduite déterminé,

sur la base d'une entrée utilisateur pour
changer un itinéraire de conduite regu pen-
dant que le véhicule roule sur la base de
I'itinéraire de conduite déterminé, détermi-
ner un nouvel itinéraire de conduite vers la
destination en saisissant, dans le modéle
de réseau neuronal, les données d’entrée
et les informations concernant un change-
ment d’itinéraire de conduite correspondant
a I'entrée utilisateur, et

amener 'appareil de conduite (100) a réa-
liser une conduite autonome sur la base du
nouvel itinéraire de conduite déterminé.

10. Appareil selon larevendication 9, dans lequel le pro-
cesseur (130) est en outre configuré pour mettre a
jour I'historique de conduite de I'utilisateur sur la ba-
se d’'informations sur l'itinéraire de conduite changé,
et pour stocker I'historique de conduite mis a jour
dans la mémoire (120).

11. Appareil selon larevendication 9, dans lequel le pro-
cesseur (130) est en outre configuré pour :

obtenir au moins un premier itinéraire de con-
duite vers la destination sur la base des infor-
mations de destination et des informations de
trafic fournies a un premier modele entrainé,
obtenir un second itinéraire de conduite sur la
base des informations de destination et de I'his-
torique de conduite de l'utilisateur fournis a un
second modéle entrainé, et

déterminer un itinéraire de conduite vers la des-
tination sur la base de I'un parmi I'au moins un
premier itinéraire de conduite et le second itiné-
raire de conduite.

12. Appareil (100) selon la revendication 11, compre-
nant en outre :

un dispositif d’affichage (140),

dans lequel le processeur (130) est en outre
configuré pour commander au dispositif d’affi-
chage (140) d’afficher un message indiquant
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que l'itinéraire de conduite déterminé n’est pas
préféré par I'utilisateur sur la base du fait que
I'itinéraire de conduite déterminé n’est pas le se-
cond itinéraire de conduite.

13. Appareil (100) selon la revendication 11, compre-
nant en outre :

un dispositif d’affichage (140), une unité d’en-
trée (150),

dans lequel le processeur (130) est en outre
configuré pour :

commander au dispositif d’affichage (140)
d’afficher des informations sur le premier iti-
néraire de conduite et sur le second itiné-
raire de conduite, et

déterminer I'un du premier itinéraire de con-
duite et du second itinéraire de conduite
comme itinéraire de conduite vers la desti-
nation sur la base d’'une entrée utilisateur
regue par l'intermédiaire de l'unité d’entrée
(150).
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[Fig. 4b]
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[Fig. 5b]
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